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The modeling and simulation of human organs is one of the frontier areas of 
biomedicine research. It is a multi-disciplinary topic, including computer science, 
physics, electronics and related medical knowledge. As one of the most important and 
complex organs within human body, nasopharyngeal tissue’s virtualization and 
surgery planning system plays a significant role in the practice of medicine. 
In this thesis, some key technologies of virtual surgery planning system for 
nasopharyngeal carcinoma are investigated systematically. With the background of 
surgery simulation, this paper proposes a collision detection method based on 
Oriented Bounding Box bounding volume tree. Bounding volume hierarchy provides 
an effective method to resolve the intrinsic time complexity in collision detection. The 
idea behind it is to approximate the object with a simpler bounding volume that is a 
little bigger than the object. In building hierarchies on object, one can obtain 
increasingly more accurate approximations of the objects. So during traversing 
bounding volume hierarchy, it speeds up collision detection by prune away primitive 
pairs, which will not intersect clearly though rapid intersection test between bounding 
volumes and just deal with those bounding volume is intersected. 
The main contributions of this thesis are mainly lie in the following aspects: 
1. According to the features of medical image, this paper uses a kind of mesh 
simplification algorithm to speed up collision detection; The algorithm also can 
preserve the specific features of the model during the process of simplification. 
2. This paper decomposes the surfaces of an object into a list of convex pieces. High 
efficiency of the algorithm is obtained by organizing the convex pieces into a 
binary tree with nodes composed of convex pieces. Furthermore, the algorithm 
speeds up collision detection by prune away primitive pairs, which will not 
intersect clearly though rapid intersection test between bounding volumes. 
3. This paper also uses the acknowledges of geometry to simplify the complexity of 
the collision detection.  
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1.1  课题的背景和意义 
医学影像学的起源可以追溯到 1895 年德国物理学家伦琴发现 X 射线，为医
学放射科学的形成提供了先决条件。其后的 100 多年间，医学影像技术得到了不
断的发展。20 世纪 60 年代出现了影像增强技术，超声成像技术(USG)；20 世纪
70 年代出现了 X 射线计算机断层扫描设备(CT，X-Ray Computer Tomography)；
20 世纪 80 年代出现了数字减影血管造影(DSA)，核磁共振成像(MRI)等技术[1]。
从此传统的医学诊断方式发生了根本性的变化，人类可以无创地观察到自己体内
任何位置的解剖结构。 
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